The present study was undertaken to produce new low coast chicken burgers with significant nutritional value and to improve the physiochemical properties of the familiar chicken burger using partially replacement of breast chicken meat in formula 1 (F1), using 10% wheat germ and formula 2 (F2) with 30% pumpkin pulp, which were the most palatable ratios being win according to the panelists evaluations. The formulas were investigated for their physicochemical properties, consumer acceptability, approximate chemical composition, minerals content and the profile of amino and fatty acids. The results astonished that, the incorporation of wheat germ and pumpkin pulp made the products more palatable and increased both of crude fiber and carbohydrate content; further more wheat germ increased the crude fat in F1 and pumpkin pulp increased the moisture, ash, crude fiber and total carbohydrate contents significantly in F2. Sensory evaluation declared that there were no significant differences among the control sample and the two prepared formulas in all parameters, moreover adding wheat germ and pumpkin pulp improved the overall acceptability. It was astonishing that F2 was superior to control sample regarding to the organoleptic properties. Data obtained significant increase (P < 0.05) in both cooking loss and shrinkage in F2, otherwise cooking yield decreased significantly. The highest cooking yield (lowest cooking loss, shrinkage and expressible water) was recorded for F1. Adding wheat germ and pumpkin pulp resulted in slightly decreasing in the total essential amino acid content (1.76%, 2.09% respectively) compared to control sample. Wheat germ led to an increase in poly unsaturated fatty acids content (from 71.46 in control, to 74.25% in F1), whereas incorporating of pumpkin pulp into F2 decreased the % of saturated fatty acids while increased the total poly unsaturated fatty acids from 71.46 % in control to 73.74 % in F2. Moreover, using wheat germ and pumpkin pulp in our prepared chicken burgers reduced the final coasts by approximately 7.1 and 27% % respectively.
INTRODUCTION
Consumer choice in the developing world is likely constrained by socioeconomic and cultural traits. However, it's more relevant that the choice be nutritious, enjoyable and readily accessible.
Poultry meat and eggs continue to be the easiest, fastest and economical way to convert the protein from plant origin to high quality animal protein (Aylward, 2000) . Chicken meat is the most popular meat protein source, for lack of cultural or religious prohibitat for poultry consumption (Van der Sluis, 2001 and Barbut, 2002) . Chicken breast is one of the most popular cuts of chicken, due to its high protein, low fat content, which characterized by less saturated than beef fat besides providing zero grams of carbohydrate, making it the optimum choice for people hoping to lose weight or suffering from some diseases such as cardiovascular diseases. Chicken protein is a rich source of all the essential amino acids. In the 1980s, the Nutrition Collaborative Research Support Program identified six micronutrients that were particularly low in the primarily vegetarian diets of schoolchildren in rural Egypt, Kenya, and Mexico: vitamin A, vitamin B12, riboflavin, calcium, iron, and zinc. Negative health outcomes associated with inadequate intake of specific nutrients include anemia, poor growth, rickets, impaired cognitive performance, blindness, neuromuscular deficits (Soriano, 2010) . Chicken meat is a particularly rich source of all of these nutrients, and can substantially enhance the nutritional content of common vegetarian diets when added to it. (Guerrero-Legarreta and Hui 2010) .
Pumpkin is a yellow-colored fruit grown in tropical and subtropical countries where it consumed as freshly boiled and steamed or as a processed food items such as soup or curry. It contains lots of pectin, carbohydrate, vitamins and minerals. (Wang and Zhao., 1998; Wang et al., 2002) . It was used to treat bladder problems and as a pain killer. Caili et al., (2006) and Mulleder et al., (2002) reported that pumpkin considered as a healthy food as long it contains miscellaneous biologically active components such as polysaccharides, proteins, sterols, fixed oils and peptides. Moreover (Bendich 1989) mentioned that pumpkin is a good source of carotenoids.
Wheat germ is a by-product derived from the wheat milling industry. It is the small, nutrient-containing center of a wheat kernel, comprising only about 2.5% of the weight of the kernel, but filled with a very beneficial list of attributes (Anon, 1987) . Moreover it is the healthy part that contains the majority of the nutrients. Relatively a huge quantity of wheat germ is produced annually as a byproduct of wheat milling industry in Egypt. In 2012, it was reported that about 120,000 tons wheat germ were produced from wheat milling (Mahmoud et al., 2015) .
In order to avoid malnutrition and to obtain the recommended percentage of protein, the consumption of meat products is prevalent in most countries of the world. but due to their high prices, there is an urgent desire to use alternatives that do not involve meat (ELbakheet et al., 2017) .
Aim of investigation:
The aim of this investigation is to incorporate both of wheat germ or pumpkin pulp in partial replacement of meat to improve the quality characteristics as well as minimizing production costs of chicken burger.
Low-fat soy flour: Was purchased from the Food Technology Institute, Agriculture Research Center, Giza, Egypt during November 2017.
Fresh onion, sodium chloride, black pepper, allspices and sun flower oil were obtained from the local market Assiut city, Egypt, during November 2017.
Chemicals:
All chemicals used in this study were obtained from EL-Gomhouria for Trading Chemicals and Drugs Co., Assiut city, Egypt. Methods: Preparation of ingredients: -Chicken breast meat was carefully washed, and then minced using a meat mincer. -Wheat Germ was ground to form wheat germ flour.
-Pumpkin fruits were washed, pulped with a knife to remove the peel and seeds, then the pulp was cut into small cubes which steamed for 25 min, then homogenized in a blender.
Preparation of chicken burger
Chicken burgers were formulated as indicated in Table (1) . The burger formulas were formed using a patty marker (stainless steel model "Form") to obtain round discs 10 cm diameter and 0.5 cm thickness. After preparation, the chicken burger samples (each sample was 100 g) were packed in polyethylene bags in foam dish and were stored immediately in a refrigerator (4 ±1C°) until analysis .Other sample were grilled in a small quantity of sun flower oil for 3 min on one side and 2 min for the other side and used for sensory evaluation as described by (Mohamed et al., 2012) .
Sensory evaluations:
Chicken burger samples were grilled then evaluated organoleptically. Grilled chicken burger samples were evaluated by 10 staff members in the Food Science and Technology Department, Faculty of Agriculture, Assuit University and Assiut Agricultural Research Center who are familiar with these products. A 10-point hedonic scale (1 being dislike very much to 10 being like very much) were used to evaluate the sensory attributes of color, taste, flavor, texture and overall acceptability of the prepared chicken burger sample according to (Gelman and Benjamin, 1989) .
Water holding capacity (W.H.C):
Water holding capacity (WHC) was determined using expression of the juice by centrifugation method as described by (Hamm, 1960) , the expressible fluid (E.F) was determined by difference between the sample weight before and after centrifugation.
Cooking loss:
Cooking loss was determined according to A.M.S.A (1995) . It was measured after grilling beef burger samples. Cooking loss was calculated as follows:
% Cooking loss = Raw sample weightcooked sample weight × 100
Raw sample weight
Cooking yield:
Cooking yield was calculated as given by (El-Nemr, 1979) .
% Cooking yield = 100 − % Cooking loss Shrinkage:
The shrinkage percentage was calculated as described by A.M.S.A (1995) as follows: % Shrinkage = (raw thicknesscooked thickness) + (raw diametercooked diameter) × 100 (raw thickness + raw diameter)
Chemical composition:
Moisture, crude protein, crude fat and ash contents were determined according to Official Methods (A.O.A.C. 2000). Carbohydrate contents: were calculated by difference (Turhan et al., 2005) as follows:
% carbohydrate = 100 -(% moisture + % protein + % ash + % fat)

Caloric value:
Caloric value was estimated as follows as described by (Mohamed, 2005) :
Caloric value (k. Cal/100 gm) = (% carbohydrate x 4) + (% protein x 4) + (% fat x 9)
Determination of Crude Fiber: Crude Fiber content was Determined according to the method of AOAC (1990) Determination of minerals content:
The determination was carried out in Central Laboratory, Faculty of Agriculture, Assiut University, as described in AOAC (1995) .
Amino acids composition:
Amino acids were determined according to the method described by Pellett and Young (1980) . The analysis was performed in Regional Center for Food and Feed, Agriculture Research Center-Giza, Egypt using Beckman Amino Acid Analyzer Model119CL.
Determination of tryptophan:
Tryptophan was determined using spectrophotometric method as described by Sastry and Tummuru (1985) Fatty acids composition: as mentioned by (Rossell et al., 1983) .
Final coast:
The final costs of the prepared chicken burger samples were calculated according the local market costs of the used ingredients by Egyptian pound Statistical analysis:
The data obtained from three replicates were analyzed by ANOVA using the SPSS statistical package program, and differences among the means were compared using the Duncan's Multiple Range test (SPSS, 2011) . A significance level of 0.05 was chosen
RESULTS AND DISCUSSION
 Proximate composition of raw material used in chicken burgers preparation:
The percentage of moisture, crude protein, crude fat, ash, carbohydrate and the calculated caloric value based on dry weight are presented in Table ( 2). Data revealed that pumpkin pulp scored the highest moisture and carbohydrate percentage with a great difference compared to the other ingredients; thus F2 -which included 30% pumpkin pulp, will be markedly affected, regarding physical properties, crude fiber fiber content and chemical composition. Moreover pumpkin pulp had the highest ash content. Pumpkin analysis was in a good agreement with those reported by Pongjanta et al., 2006; El-Demery M.E., 2011 and Bhat, 2013 . Chicken breast meat was superior in crude proteins but had the lowest carbohydrate content. (Zacchı et al. 2006 ) recorded that the wheat germ constitutes only about 2% of the whole wheat grain and contains about 8-14% oil. Also (Wang and Johnson 2001) reported that wheat germ oil has been used as a fertility agent, an antioxidant, and an additive in natural food and health and cosmetic products.
In our investigation, wheat germ presented the highest crude fat content (11.13%) this is in a good agreement with Gurinovich and Patrakova (2013) .
According to the findings, wheat germ had a high concentrations of both crude protein and carbohydrates (30.34 , 53.4 % respectively) thus, as mentioned by Gurinovich and Patrakova (2013) wheat germ can be classified as a protein-carbohydrate feedstock with a high content of technologically significant components and lipids.  Chemical composition and caloric value of the prepared chicken burgers (on dry weight basis): Chemical composition and caloric value of the prepared chicken burgers (on dry weight basis) are shown in (Table 3) . Data determined that there were significant differences between the two formulas compared to control in all studied parameters.
According to the findings, replacement of meat with pumpkin pulp affected the moisture content of F2 which was reflected in the values of crude protein and crude fat which scored the least percentage among all studied formulas due to higher moisture present in pumpkin, meanwhile; the percentage of crude fiber, ash and carbohydrate were increased compared to control and F1. Similar results were reported by Zargar et al, (2014) . Many researchers recommended that consumers should increase the level of dietary fiber in their daily diet (Eastwood, 1992; Johnson and Southgate, 1994; Bhat, 2011a, 2011b) . It is known that fibers have many health benefits besides improving the physiochemical properties of many products specially meat products such as texture. Fiber rich food can help to maintain a healthy weight and lower the risk of diabetes, heart diseases and colorectal cancer. Pumpkin pulp has the highest crude fiber level amongst the other formulas. F1 obtained the highest crude fat level and so caloric value due to the higher fat present in wheat germ (11.13%). Control sample scored the highest protein content. The moisture content was significantly (p<0.05) reduced as a result of replacement of chicken meat by (10%) wheat germ and that might be due to its low moisture content.  Sensory evaluation:
According to the means given by the panelists of grilled samples, sensory scores for studied parameters such as taste, flavor, color, texture and overall acceptability revealed that, there were no significant differences observed (p>0.05) amongst the treatments for all the studied parameters indicating that the partial replacement of chicken meat (10%) wheat germ or (30%) steamed pumpkin pulp did not change product acceptance by consumers (Table 4) . We astonished that F2 had the highest scores in all parameters even it was superior to control. 
Physiochemical properties of the prepared chicken burgers:
The mean values of various physicochemical parameters namely cooking loss, cooking yield, shrinkage and water holding capacity for the two studied formulas are presented in Table (5) . The obtained data indicated that there was a significant increase (P < 0.05) in both cooking loss and shrinkage in F2, otherwise cooking yield significantly decreased. This can be explained due to the high moisture content in pumpkin pulp besides lower emulsion stability as indicated by Zargar et al (2014) . With regard to water holding capacity in F2, although it scored the highest level (72.47%) compared with control and F1,its expressible water was the greatest confirming the decreasing in cooking yield and the increasing of cooking loss and shrinkage. The highest cooking yield (lowest cooking loss, shrinkage and expressible water) was recorded for F1 (10% replacement by wheat germ). This could be explained since the wheat germ fibers were capable of binding a larger amount of water, caused lower shrinkage level and greater water retention. Similar results were published by Ammar et al, (2014) who noticed that cooking loss was decreased and cooking yield increased as the level of date seed powder, wheat germ and pumpkin flour was increased. Also the increase of W.H.C. could be explained due to increase protein tended to decrease the cooking loss. Anjaneyulu et al. (1991) reported that this increase was in consistences with the fact that an increase in water holding capacity (WHC) due to protein addition reduced the insignificant drop in cooking losses. Moreover Pearson and Gillett (1999) cleared that plant protein absorb large amount of water and when water added became sticky causing the ground meat to adhere to each other.  Minerals content of chicken burger at zero time (mg/100g dry weight basis) Data in Table ( 6) observed that the incorporation of wheat germ in F1 and pumpkin pulp in F2 increased the values of Zn and P in F1, meanwhile increased the K and Na content in F2. Table (7) showed the amino acids composition in the two studied chicken burger formulas. The results indicated that partially replacement of chicken meat by using 10% wheat germ or 30% pumpkin pulp minimally decreased the total essential amino acids content (1.76%, 2.09% ;respectively) compared to control sample. Meanwhile, slightly increased the total non-essential amino acids content (1.15%, 1.32% for F1 and F2; respectively). With regard to the total amino acids, data declared that the two studied formulas were equal with control in their amino acids content. Chicken meat plays a positive contribution to the low income people diet. It is an important provider of the essential poly unsaturated fatty acids, especially omega 3 fatty acids. It is healthier than other meats, and low in saturated fatty acids. Table ( 8) presents the values of Saturated and poly unsaturated fatty acids of chicken burgers (% of total fatty acids). Data demonstrated that control formula had the highest saturated fatty acids and the lowest unsaturated fatty acids content compared to F1 and F2. Data in Table ( 8) declared that adding wheat germ (10% partially replacement of chicken meat) led to an increase in poly unsaturated fatty acids content (from 71.46 in control , to 74.25% in F1) which comply with Wang and Johnson (2001) who mentioned that wheat germ oil is highly valued due to its high content of unsaturated fatty acids of which it contains about 80%, mostly linoleic (18:2) and linolenic (18:3), (it is a critical item in human metabolism and cannot be synthesised by the organism). They are precursors of a group of hormones called prostaglandins, which play an important role in muscle contractions and in the proper healing of inflammatory processes (Coultae 1989) . Incorporating of pumpkin pulp into F2 (30% replacement of chicken meat) , resulted in decreasing the % of saturated fatty acids compared with control sample and increased the total poly unsaturated fatty acids from 71.46 % in control to 73.74 % in F2. Table ( 9) indicated that, using wheat germ and pumpkin pulp in preparing of chicken burgers reduced the final coasts by 7.1% and 27%; respectively. improved the proximate composition by increasing the crude fat, crude fiber and carbohydrate contents significantly. Also made the product more palatable to the panelists. More over wheat germ improved the physiochemical properties which increased the cooking yield and the water holding capacity whereas decreased the cooking loss and shrinkage. More over F1 ranked equally with control sample in total amino acids content. Also addition of wheat germ increased the poly unsaturated fatty acids content. Finally, it reduced the final coasts by 7.1%.  Corporation of pumpkin pulp in chicken burger production (30% replacement of chicken breast meat) improved the proximate composition as well as Sensory evaluation. Moreover incorporating pumpkin pulp improved fatty acids profile, as well as reduced the final coasts by approximately 27%.
